Objective This study aims to evaluate the utility of social media to distribute a patient survey on differences in management and outcomes of monochorionic-diamniotic (MCDA) pregnancies. Study Design A cross-sectional survey was posted to an English-language MCDA twins patient-centered support group within the social media site, Facebook from April 2, 2018 to June 26, 2018. Subjects were recruited through a technique called "snowballing," whereby individuals shared the survey to assist with recruiting. Patient reported data were analyzed using Chi-square and Kruskal-Wallis's tests to explore characteristics associated with surveillance and outcomes as related to region and provider type. Results Over 3 months, the post "reached" 14,288 Facebook users, among which 5,653 (40%) clicked on the post. A total of 2,357 respondents with MCDA pregnancies completed the survey. Total 1,928 (82%) were from the United States (US) and 419 (18%) from other countries. Total 85% of patients had co-management with maternal-fetal medicine (MFM), more in the US compared with the rest of the world (87 vs. 74%, p < 0.01). MFM involvement led to increased adherence to biweekly ultrasounds (91 vs. 65%, p < 0.01), diagnosis of monochorionicity by 12 weeks (74 vs. 69%, p < 0.01) and better education about twin-twin transfusion syndrome (90 vs. 66%, p < 0.01). Pregnancies with MFM involvement had a higher take-home baby rate for both babies (92 vs. 89%, p < 0.01) or for at least one baby (98 vs. 93%, p < 0.01) compared with those without MFM involvement. Conclusion A survey distributed via social media can be effective in evaluating reallife management and outcomes of an uncommon obstetrical diagnosis. This survey elucidates wide international variation in adherence to guidelines, management, and outcomes.
Twin gestations comprise 3 to 4% of all naturally occurring pregnancies, among which 20% are monochorionic. 1 The majority (80%) of monochorionic-diamniotic twin gestations (MCDA) are uncomplicated; however, 20% have complications specific to monochorionicity, including twin-twin transfusion syndrome (TTTS), spontaneous twin-anemia polycythemia syndrome (TAPS), and selective intrauterine growth restriction (sIUGR). 2 Many studies have reported on the optimal surveillance and treatment regimens for MCDA pregnancies complicated by TTTS. Most international societies recommend initiating biweekly screening at 16 weeks of gestation (►Supplementary Table S1 , available in the online version). [1] [2] [3] [4] [5] [6] Management strategies for TTTS include intrauterine laser ablation, selective termination, amnioreduction, or expectant management. Little is known on differences in management and outcomes based on provider and regions of the world.
One research strategy that has broad reach is web-based research. Web-based research has been increasingly used to answer medical questions of rare or sensitive issues, such as abortion 7 or infertility. 8 We aimed to investigate the utility of social media as the vehicle through which to perform web-based research to answer our clinical question on contemporary management of MCDA pregnancies. Our objective was twofold: (1) to evaluate the utility of social media to distribute a survey and (2) to describe regional and provider variation in management and outcomes of MCDA pregnancies.
Materials and Methods
An anonymous survey of 33 questions was created using Research Electronic Data Capture (REDCap 9 ; ►Supplementary Material, available in the online version). The survey included questions on demographics, frequency of surveillance, patient education of complications of MCDA twins, pregnancy outcomes, and delivery data. The survey was created by referencing international management guidelines from the Society of Maternal Fetal Medicine (SMFM) and the International Society of Ultrasound in Obstetrics and Gynecology (ISUOG) and then reviewed by expert colleagues. The link to the survey was posted to a private, English-language, MCDA twins patient-centered support group within the social media site, Facebook from April 2, 2018 to June 26, 2018. Participants were recruited through the technique of "snowballing." This was a nonprobability sampling technique where existing study subjects "share" the survey to assist with recruitment. Anyone with the survey could freely repost the link to their own profile page or share with members outside of the group. Items in the questionnaire were not randomized and adaptive questioning was employed. Results were only available for participants who completed and submitted the survey though not every question was mandatory and included nonresponse options. The results were only analyzed among women who self-reported their age 18 years or older and who had completed their MCDA pregnancy. We determined unique respondents by data cleaning for duplications in timestamps and free text responses.
We monitored Facebook activity daily for click-through rates and reposted the survey link weekly to increase visibility. Participation was voluntary and participants did not receive any compensation for participation. This study was approved by our Institutional Review Board (UCLA IRB# 18-000052).
For survey results, we calculated summary statistics for screening, management, and outcomes. Furthermore, we performed univariate analysis to compare them by region and provider type using Chi-square and Kruskal-Wallis's tests. We also queried the take-home baby rates by TTTS treatment, stage of TTTS, and provider type. Statistical significance was set at p-value of 0.05. We used SAS 9.4 and R 3.4.2 to perform all the analyses.
Results

Characteristics of Study Subjects
During the study period of 3 months, 14,288 Facebook users were "reached" via the Facebook algorithm, among which 5,653 (40%) clicked on the post. A total of 2,357 respondents completed the survey. Age at delivery ranged between 18 and 50 years old. Most of the respondents were White, had MFM as their primary and ultrasound provider, were diagnosed with MCDA twins by 12 weeks of gestation, had biweekly ultrasounds, and received education about TTTS. Most had gestational age (GA) at delivery of 34 0/7 to 37 6/7 weeks, cesareans for both deliveries, birth weight discordance less than 20%, and took both babies home (►Table 1).
Surveillance and Management Differences by Region
Respondents were primarily from the the United States (US) (n ¼ 1,928; 82%), compared with all other countries (n ¼ 419; 18%). Within the US, 22% were from the northeast, 29% from the midwest, 30% from the south, and 19% from the west, based on US census-bureau designated regions. The majority of non-US participants (90%) responded from countries with board certification pathways for MFM, namely Australia, Canada, United Kingdom (UK), New Zealand, and South Africa. Compared with other countries, respondents in the US were more likely to be non-White (14 vs. 10%, p ¼ 0.03). There was also more MFM involvement in the US (87 vs. 74%, p < 0.01), but there was no differences among the regions within the US (p ¼ 0.06). MFMs were also more likely than radiologists to be the ultrasound provider in the US compared with other parts of the world (85 vs. 53%, p < 0.01). Chorionicity and amnionicity was more likely to be diagnosed earlier than 12 weeks in the US (75 vs. 64%, p < 0.01), but MCDA twins were less likely to have at least biweekly ultrasound surveillance in the US (86 vs. 90%, p ¼ 0.03). The self-reported rates of TTTS and TAPS were lower among patients receiving care in the US (23 and 7%, p < 0.01) compared with the rest of the world (31 and 12%, p < 0.01). Respondents in the US were more likely to be educated about TTTS than non-US countries (87 vs. 81%, p < 0.01). The number of patients who delivered between 34 0/7 and 37 6/7 weeks of GA, the timing recommended by the American Journal of Perinatology American College of Obstetricians and Gynecologists, 2 was similar in the US as the rest of the world (68 vs. 65%, p ¼ 0.20).
Overall, vaginal delivery of both babies was reported in 29% of respondents. There was neither national nor international differences in mode of delivery (p ¼ 0.07 and p ¼ 0.36, respectively). There were no differences in twin birthweight discordance or take-home baby rate between patients in the US and rest of the world (p > 0.10; ►Table 1).
Surveillance and Management Differences by Provider Type
MCDA twins were managed in part or by a MFM in 85% of respondents, or were managed solely by midwives or general obstetrician in 15% (►Table 2). Pregnancies managed by MFM were more likely to have diagnosis of monochorionicity earlier than 12 weeks of gestation (74 vs. 69%, p < 0.01) and at least biweekly ultrasounds (91 vs. 65%, p < 0.01). Respondents managed by MFM reported better education on the potential for TTTS (90 vs. 66%, p < 0.01). Pregnancies with MFM involvement had higher take-home baby rates for both babies compared with those without MFM involvement (92 vs. 89%, p < 0.01). Furthermore, the take-home baby rate for at least one baby was higher 
Outcomes of TTTS
Social Media Experience
Within 3 months of survey distribution, at least 14,288 social media users were exposed to the survey, not accounting for additional exposure after "snowballing." Of those who were exposed, 5,653 users clicked on the post (40%) and one third of these women (1,810) then clicked on the survey link. Given the total survey response of 2,357, we estimate at least 20% of survey responses were a result of "snowballing." Given the anonymity of the study, we were unable to identify the exact domain of each survey respondent. Most survey respondents (n ¼ 1,428, 61%) were members of the Facebook group during their MCDA pregnancy, with the remaining joining postpartum (n ¼ 836, 36%). Women reported their experience with the Facebook support group as positive (50%), negative (3%), mixed (13%), or neutral (34%; ►Table 4). Specifically, women said the group provided social support (47%), improved their understanding of the disease process (42%), added to their anxiety (11%), or changed their choice in healthcare provider (6%).
Discussion
Principal Findings
This study utilized a robust support group on social media to conduct a patient-centered survey of 2,357 women that elucidated wide variation in the regional and provider differences in the management and outcomes of MCDA twins.
Results
Through this survey, we were able to identify several key conclusions based on region. First, there is more MFM involvement in MCDA twin pregnancies in the US but higher frequency of ultrasound surveillance in other parts of the world. These differences are likely multifactorial in origin due in part to: (1) the lack of MFM board certification in 10% of the non-US countries in this study (2% of the surveyed cohort), (2) differences in guidelines from societies (SMFM in US vs. ISUOG elsewhere), and (3) differences in healthcare systems (privatized in US vs. public in UK, Canada, and Australia). Additionally, while statistical significance exists, we acknowledge the clinical significance of 86 versus 90% is less meaningful. Furthermore, there were no regional differences in timing, method of delivery, twin birthweight discordance, or take-home baby rates. There were higher selfreported rates of TTTS and TAPS among patients outside of the US, which could be associated with differences in surveillance protocols and the increased frequency of ultrasound surveillance outside the US. ISUOG calls for routine middle cerebral artery, peak systolic velocity surveillance to aid in detection of TAPS, while SMFM guidelines only include deepest vertical pocket, fetal bladder, and growth surveillance. Furthermore, for diagnosis of TTTS, ISUOG 5 uses a deepest vertical pocket of fluid >10 cm in the recipient twin after 20 weeks, compared with some centers in the US that use a cutoff of >8 cm for all GAs. Because the TTTS rates of monochorionicity should be relatively stable across regions, the different rates of reported TTTS is likely attributable to selection bias. It is reasonable to believe that patients with complications are more likely to seek guidance from a support group than those without complications. Conversely, the survey identified several key differences based on provider type. MFM primary or co-management had higher rates of biweekly surveillance, earlier diagnosis of monochorionicity, better patient education of potential complications, and a higher take-home baby rate. It has been shown previously that well-informed patients experience better quality of life. 10 The US Institute of Medicine and the US Center for Medicaid and Medicare Services named patient-centered care a fundamental aim in improving healthcare. 11 Finally, we conclude that in most cases inclusion in an online patientcentered group may provide social support and valuable patient education in this complicated and uncommon disease process. This support is important because maternal stress may further exacerbate outcomes in these high-risk pregnancies. 12 
Clinical Implications
The impetus for this investigation was to assess the real-life practice patterns in management of MCDA twins on a global scale. To date, this is the largest patient survey of MCDA twin pregnancies. Fischbein et al 13 reported on a patient survey of 312 women in the United States who completed a pregnancy complicated by TTTS and evaluated surveillance before and after the publication of the SMFM guidelines in 2014. 6 They reported an increase in biweekly ultrasound surveillance from 31.7 to 52.7% since guideline publication, and similar to our study, the highest adherence being among pregnancies with MFM involvement. Our data supplement the literature with data on contemporary management of uncomplicated MCDA pregnancies, in addition to elucidating the regional heterogeneity by including data on over 400 women who received care outside of the US. In our study, biweekly surveillance that is endorsed by most professional societies 1-6 led to greater detection of TTTS at the extremes of GA (16 and 27 weeks) but did not change the rate of diagnosis between 17 and 26 weeks in our cohort. Given that 22% of patients with TTTS reported diagnosis before or at 16 weeks, consideration could be made to initiating the screening even earlier, for example, at 14 weeks. Although the inclusion of first-trimester nuchal translucency (NT) or ductus venosus evaluation in the screening or prediction of TTTS is controversial, 14 the high frequency of early development of TTTS in this cohort suggests that other screening before 16 weeks should be considered. Additionally, about a quarter of patients who developed TTTS received treatment in stage I, for which the best treatment is still under investigation. 15 Of note, the survey did not evaluate for patient enrollment in research protocols.
Finally, multiple free text responses in our survey reported positive themes of camaraderie among these patients with difficult and high-risk pregnancies. Patient care may be optimized by referring patients to support groups on social media. Our study provides further evidence to the fact that social media is revolutionizing the way patients receive health care information, cope with difficult medical decisions and even choose healthcare providers. (17) In labor 0% (0) 0% (0) 9% (7) 6% (7) Abbreviation: GA, gestational age. a Fisher's exact test. 
Strengths and Limitations
While survey studies have their inherent limitations and biases, using this technique, we were able to obtain data from a large population of women with rare obstetric complications. The strength of this study is the collection of data on the largest cohort to date of MCDA pregnancies by leveraging social media and the "snowballing" technique. This methodology allows access to patients across institutional and regional boundaries to determine real-world practices and outcomes. Furthermore, the anonymity of surveys deployed outside of the healthcare setting may promote more candid answers. While most publications using surveys report a response rate, we are not able to evaluate our true denominator given our pragmatic approach of allowing patients to share the survey freely outside of the original Facebook post. However, response rate does not always equate with validity 16 and perhaps more important are the disclosures and details of the participants. Since our social media group was primarily a support group for patients interested in advocacy or with complications in pregnancy, we acknowledge there is a selection bias to those patients with particularly positive or negative experiences. There is also likely a selection bias toward women who have the literacy and resources to be members of an English-speaking web-based support group. Nonetheless, the overall outcomes are comparable to established rates in the literature. 17 Lastly, there is no true way to confirm the data reported by these women are accurate, that is, confirmation of abnormal Dopplers in reported staging of TTTS, though there is no reason to suspect fabrication. Like most surveys, there is the potential for recall bias, given that patients who were most likely to respond, especially in a negative fashion, were those with MCDA-specific complications. Furthermore, there can be recall or "memory decay" given that many women delivered years before completing this survey.
Research Implications
Social media has become a mainstay in people's daily lives and its ease of use and accessibiltiy may be capitalized upon for medical research. Potential future questions that could be assessed include the management and outcomes of other complications of MCDA twins including sIUGR and twin reversed arterial perfusion sequence. While we did not assess long-term outcomes, this group could also serve as a perfect resource for such a future question. This research methodology can also be considered in and applied to other uncommon disorders affecting obstetrical populations.
Conclusion
In summary, we utilized a robust web-based patient support group to obtain a large number of responses, in a short amount of time, that elucidate how management of MCDA gestations varies widely internationally and by provider type. Patient-reported data suggests that MFM involvement in care is associated with earlier diagnosis of chorionicity, higher adherence to screening guidelines, and better patient education of potential MCDA complications. These conclu-sions must be interpreted cautiously given the limitations of patient-reported data. While these data should not be used to guide changes in practice, it is an important contribution to the voice of patients with MCDA pregnancies and their individual experiences. Nonetheless, social media is a potentially useful technique of surveying large number of patients with uncommon obstetrical conditions such as monochorionic pregnancy.
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